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Studies on induced breeding of Clarias gariepinus
(Burchell, 1822) in Hapa Pens
MATERIALS AND METHODS
Clarias gariepinus broodfish used for this
investigation were raised from eggs to maturity
in the hatchery and grow-out ponds of the
Department of Fisheries Technology of Micheal
Okpara College of Agriculture Owerri, Nigeria.
Assessment of male and female fish for maturity,
extraction of pituitary glands from donors,
preparations and injection of pituitary hormones
were carried out according to VIVEEN et al
(1985). The hapa netting used in constructing the
pens is cheap and readily available in Nigeria. It
is "cacoflex coated marine mesh" produced by
coating. Engineering Corporation (CEC) USA
and is polyamide monofilament netting with a
mesh size of 0.5mm and twine diameter of
0.25mm. Each pen was sewn in rectangular form
(1.5 x 1.5 x 1.0 m3) and each comer was tied to a
bamboo stick in the Otamiri river.
returns on investment when .effectively
managed with suitable fish species and culture
sites. This paper assesses the use of pens in
induced breeding of Clarias gariepinus with a
view to solving the problem of expensive
hatchery structures.
Different facilities and techniques of pen
culture method of spawning catfish have been
used (TOOLE, 1951; NELSON, 1957). There
has been little interest in induced breeding in
pens. Instead, complex high technological
indoor and outdoor hatchery facilities have
been used. Fry or fingering rearing irt pens and
cages has been investigated (FAO, 1980;
WOYNAROVICH and HORVATH, 1980; FAO,
1983).
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Induced breeding of Clarias gariepillus was conducted monthly in hapa pens, set up in Otamiri river for nineteen months
(June 1993 - December 1994). Results of natural fertilization were unsatisfactory as few eggs were fertilized. Mean
relative fecundity, percentage fertilization, percentage hatching and percentage fry survival were:
15.86 ± 1.95 x 10', 18.92 ± 5.28%, 13.50 ± 3.8% and 6.42 ± 0.72%. Results from artificial fertilization were as follows:
Mean relative fecundity, 13.80 ± 2.85 x 10', percentage fertilization, 81.91 ± 2.28%, percentage hatching, 86.10 ± 2.46%
and percentage fry survival, 21.40 ± 1.89% respectively. The success of artificial fertilization depended largely on the
latency period of 9-11 hours and this suggests that induced breeding in pens is feasible. The poor results froll,l Illltural
fertilization were attributed to lack of adequate substrate for the male fish to display courtship an.d\subsequent fertilization
of eggs.
INTRODUCTION
Efficient hatchery structures and facilities are
expensive and efforts should therefore be
channeled towards less expensive alternatives
such as cages, pens and net enclosures.
Comparing the advantages of cage culture, pen
culture and net enclosure over the conventional
pond and tank cultures, OTUBUSIN (1985)
stressed that the former systems do not compete
with other land uses, e.g. agriculture,
urbanization and industry. Further, the systems
require limited investments and allow high
stocking density of fish and complete control of
the harvest. Also, they generally provide high
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I n d u c e d B r e e d i n g i n H a p a P e n s b y N a t u r a l
S p a w n i n g
M o n t h l y i n d u c e d b r e e d i n g e x e r c i s e s w e r e
c a r r i e d o u t i n t w o h a p a p e n s f o r t w e l v e m o n t h s
( J u n e 1 9 9 3 - M a y 1 9 9 4 ) . F r o m J u n e 1 9 9 4 t o
D e c e m b e r 1 9 9 4 , t w o s e t s o f h a p a p e n s f o r b o t h
n a t u r a l s p a w n i n g a n d a r t i f i c i a l s p a w n i n g w e r e
i n v e s t i g a t e d . F o r n a t u r a l s p a w n i n g , i n j e c t e d
m a l e a n d f e m a l e s p a w n e r s w e r e p a i r e d . O n e
k n o c k - o u t i n j e c t i o n o f h o m o p l a s t i c p i t u i t a r y
w a s a d m i n i s t e r e d f o r e a c h i n d u c e m e n t o r t h e
a p p r o p r i a t e d o s a g e o f 0 . 3 3 m g / 1 2 0 g . w e i g h t o r
t w o g l a n d s p e r f i s h o f e q u i v a l e n t w e i g h t .
I n j e c t i o n s w e r e a d m i n i s t e r e d i n t r a p e r i t o n e a l l y
a t t h e a x i l o f t h e p e c t r a l f i n s . T h e h a p a p e n s
w e r e i n i t i a l l y s e t u p a t f a s t - f l o w i n g s i t e s o f t h e
r i v e r ( w a t e r c u r r e n t o f 0 . 2 5 m . s e c :
1
a n d w a t e r
d i s c h a r g e o f 6 . 4 8 m
3
s e c :
l
) f o r t w o m o n t h s - J u n e
t o J u l y 1 9 9 3 . I n A u g u s t 1 9 9 3 , t h e p e n s w e r e
t r a n s f e r r e d t o a l e n t i c s i t e w h e r e t h e w a t e r w a s
r e l a t i v e l y s t a g n a n t . F r o m S e p t e m b e r t o O c t o b e r
1 9 9 3 - D e c e m b e r 1 9 9 4 , t h e b a s e s o f p e n s w e r e
l o w e r e d t o r e s t o n t h e b e d o f t h e r i v e r . S t a b i l i t y
w a s a c h i e v e d w i t h t h e s u p p o r t o f p i e c e s o f
s t o n e s a t b a s e s o f t h e p e n s . T h e t r a n s f e r o f t h e
p e n s f r o m t h e f a s t - f l o w i n g s i t e t o s t a g n a n t s i t e s
w a s n e c e s s i t a t e d b y t h e m a l e f i s h t o f e r t i l i z e t h e
f e m a l e e g g s . T h e l o w e r i n g o f t h e p e n s t o t h e
b e d o f t h e r i v e r w a s t o p r o v i d e a s o l i d
s u b s t r a t u m f o r e f f e c t i v e c o u r t s h i p a n d
s u b s e q u e n t f e r t i l i z a t i o n o f e g g s .
I n d u c e d B r e e d i n g i n H a p a P e n s b y A r t i f i c i a l
F e r t i l i z a t i o n
T w o s e t s o f h a p a p e n s w e r e u s e d t o a s s e s s
i n d u c e d b r e e d i n g o f C . g a r i e p i n u s b y a r t i f i c i a l
f e r t i l i z a t i o n ( J u n e - D e c e m b e r 1 9 9 4 ) . E g g s w e r e
o b t a i n e d b y s t r i p p i n g , w h i l e t h e m a l e w a s c u t
o p e n t o s q u e e z e o u t t h e m i l t f r o m t h e t e s t e s a s
s t r i p p i n g w a s n o t p o s s i b l e d u e t o t h e t e s t e s
m o r p h o l o g y ( C L E M E N S a n d S N E E D , 1 9 7 1 ) .
A l a t e n c y p e r i o d ( p e r i o d b e t w e e n i n j e c t i o n a n d
o v u l a t i o n ) o f 9 - 1 1 h o u r s w a s f o u n d t o b e i d e a l
f o r s u c c e s s f u l f e r t i l i z a t i o n o f e g g s . T h e
f e r t i l i z a t i o n s o l u t i o n w a s 8 % s a l i n e . F e r t i l i z e d
e g g s w e r e l a t e r t r a n s f e r r e d t o t h e p e n s ,
p r o t e c t e d b y n y l o n n e t m e s h . R e l a t i v e
f e c u n d i t y , p e r c e n t a g e f e r t i l i z a t i o n , p e r c e n t a g e
h a t c h i n g a n d p e r c e n t a g t . f r y s u r v i v a l w e r e
d e t e r m i n e d a c c o r d i n g t o V I V E E N e t a l ( 1 9 8 5 ) .
R E S U L T S
I n t h e f a s t - f l o w i n g p a r t o f t h e r i v e r , a l t h o u g h t h e
f e m a l e s r e l e a s e d e g g s , t h e r e w a s n o f e r t i l i z a t i o n
a n d c o n s e q u e n t l y n o h a t c h i n g o f e g g s . A f t e r t h e
p e n s w e r e t r a n s f e r r e d t o t h e s w a m p y s i t e s a n d
t h e p e n s r e s t e d o n t h e f l o o r o f t h e r i v e r , t h e r e
w a s p a r t i a l f e r t i l i z a t i o n o f e g g s ( T a b l e I ) . M e a n
r e l a t i v e f e c u n d i t y w a s 1 5 . 8 6 ± 1 . 9 5 x 1 0 3 ,
p e r c e n t a g e f e r t i l i z a t i o n 1 8 . 9 2 ± 5 . 2 8 % ,
p e r c e n t a g e h a t c h i n g 1 3 . 5 0 ± 3 . 8 7 % a n d
p e r c e n t a g e f r y s u r v i v a l o f 6 . 4 2 ± 0 . 7 % . U s i n g
a r t i f i c i a l f e r t i l i z a t i o n , m e a n r e l a t i v e f e c u n d i t y ,
p e r c e n t a g e f e r t i l i z a t i o n , p e r c e n t a g e h a t c h i n g
a n d p e r c e n t a g e f r y s u r v i v a l w e r e 1 3 . 8 0 ± 2 . 7 8 x
1 0 3 , 8 1 . 8 3 ± 2 . 2 8 % , 8 6 . 0 7 ± 2 . 4 6 % a n d 2 1 . 3 6
± 1 . 8 7 % ( T a b l e 2 ) . T h u s s u c c e s s f u l i n d u c e d
b r e e d i n g o f C . g a r i e p i n u s i n h a p a p e n s i s
p o s s i b l e b y a r t i f i c i a l f e r t i l i z a t i o n i n s t a g n a n t
s i t e s o f r i v e r , w h i l e s u c c e s s f u l r e s u l t s a r e y e t t o
b e a c h i e v e d w i t h n a t u r a l f e r t i l i z a t i o n . A l a t e n c y
p e r i o d o f 9 - 1 1 h o u r s e n h a n c e d s u c c e s s f u l
f e r t i l i z a t i o n o f e g g s .
D I S C U S S I O N
R e s u l t s o b t a i n e d b y n a t u r a l f e r t i l i z a t i o n o f e g g s
w e r e u n s a t i s f a c t o r y , e v e n w h e n t h e h a p a p e n s
w e r e t r a n s f e r r e d t o s w a m p y s i t e s . T h o u g h e g g s
w e r e l a i d , t h e r e w a s n o f e r t i l i z a t i o n . S u c c e s s f u l
i n d u c e d b r e e d i n g r e s u l t s i n p e n s h a v e b e e n
r e p o r t e d w i t h f i s h s p e c i e s t h a t s p a w n i n
c a p t i v i t y f o r e x a m p l e c a r p ( H A R V E Y a n d
H O A R , 1 9 7 9 ) , c h a n n e l c a t f i s h ( C R O W F O R D ,
1 9 5 8 ; T O O L E , 1 9 5 1 ) a n d c o h o s a l m o n
( I W A M O T O a n d H E R S H N E R G E R , 1 9 8 1 ) . P e n
s p a w n i n g o f C h r y s i c h t h y s n i g r o d i g i t a t u s b y
E Z E N W A ( 1 9 8 2 ) w a s u n s u c c e s s f u l . T H O M A S
( 1 9 8 1 ) o b s e r v e d t h a t p e n s p a w n i n g i n p o n d s
r e q u i r e d m o r e e f f i c i e n t h a n d l i n g o f b r o o d f i s h .
I n t h e p r e s e n t e x p e r i m e n t , t h e o n l y s e t u p w h i c h
a l l o w e d t h e m a l e t o p e r f o r m i t s n a t u r a l
c o u r t s h i p a n d f e r t i l i z e e g g s w a s t h a t w h e r e t h e
h a p a p e n s r e s t e d o n t h e r i v e r b e d .
S u c c e s s f u l f e r t i l i z a t i o n b y s t r i p p i n g w a s
a t t r i b u t e d t o a n a p p r o p r i a t e l a t e n c y p e r i o d o f 9 -
1 1 h o u r s . K n o w l e d g e o f t h e i d e a l l a t e n c y p e r i o d
p e r m i t s a m o r e e f f i c i e n t o p e r a t i o n . C L E M E N S
a n d S N E E D ( 1 9 7 1 ) n o t e d t h a t o n c e t h e l a t e n c y
p e r i o d l a p s e d , n o f i s h c o n t i n u e d d e v e l o p m e n t t o
c o m p l e t e o v u l a t i o n s t a g e , s u g g e s t i n g t h a t
a b s o r p t i o n o f h o r m o n e s w a s c o m p l e t e a n d
o v u l a t e d e g g s b e c a m e o v e r r i p e a n d c o u l d n o t b e
s p a w n e d . M o r e i n d u c e d b r e e d i n g r e s e a r c h
e f f o r t s o n o t h e r l o c a l s p e c i e s a r e r e c o m m e n d e d .
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Table 2. Mean Monthly Results of Induced Breeding by Stripping in Pens (June - December 1994) r-n
~
<;': IMonths I ~." Sex Wet Pituitary Fish wt. Before Fish wt. After D{lference Fecundity Fertilization Hatch SurvivalDosage (mg) Spawn (gm) Spawn (gm) in wt. (percentage) (percent) (percent)
~
June F 10.4 ISO 134 ]6 11,200 73 73 3 Z~
1994 M 16.7 275 - - - - - - z
0"
July F 8.1 125 112 13 9,100 82 87 18
1994 M 14.2 200
August F 9.9 175 162 13 9,100 90 95 25
1994 M 13.9 250
September F 7.6 125 114 I ] 7,700 73 70 17
]994 M 17.2 238
October F 12.5 200 192 8 5,600 78 95 ]7
1994 M 11.8 200
November F 10.7 200 197 3 2,100 83 93 23
1994 M 11.7 148
December F 9.5 155 152 3 2,100 95 90 20
1994 M 10.2 165
1
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